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m^mfcmi&fo^m 1 <d v-xmxmim-mmnm 1 (D^mmmn^ft 
mm¥mfcmmftiz.mmm i <d k-x*j^± ixioei 5i/cm 2 OT©^ 

£® ^ h iiulEfl 1 <D$t $ <fc «9 ^ 2 (Dm £ £ T-<D«!c^J& $ ft 6 iftit^S 

[it 2 ] w>sa £ fttc^m&mm t , 

mm^mi^mm\H^m 2(D ^-^mxm^mmm^m 2 cd^*^ w-^^ 
t, wkmnt'-fiiLWtmmminmz £9 0. 1 5 M mMv^2«$ 

mm¥mfcmn±^Mf&£ftz>tf- hmmrnt, 
MiE^- bmmm±^m^ft^^- bmmt, 

t, mu^mi^mm(D±m^hmi(^m^^x(Dmm^m^ft^i&mmmt 

Mtttm&mMtftizmmm 1 <d f-x#^± ixioei si®/ c m 2 aroi 
2 o K-x*-r-fdi^«M^^ 2 (D^mmmh&^ftx. mm<n t°-^iis 

# s fuf2H5 l (Dm£ X V 0. l 5 /xm|^±S^l2©^$c7){iii:^?,J; 5 

itmm4] MfZ-xmmmte. nit, 
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[ft 6 ] 

1M5 CDV^tL^ 1 0^ffi^(D^^B 0 

[ft *m 7 ] 

mm^mfcm^ft^mmm 1 ^ k-xi^± ixioei 5m/ c m 2 ^T<^m 
mm^m^m<D^m ^ h % 1 com & ^ ^Mtsis t 

M^t°— ^{ifi^jtfffsjfli <D?3S£ J; 9 0. 15 um£l±m^^ J m2(D%k£<DiiL 

ftuffi^fr^l^-JiufBSg 1 <D K-X*a± 1 X 1 0 E 1 5{@/ c m 2 .£*T<Djg 
2 0 K-X*T*ftil*-2»«^(D^2(D?F^^rr^iA^, ^Ot°-^|ig^tfj 
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m^mfcm&ftiz. i x i o e i 5 m/ c m^rwi 2 © v-xm-cmxmm 
[0001] 

o 

[0002] 

ft^MOS h?^^X?&MKb ^(D«ig,S.t>^3t^i^lll 1 3£# 
[0 0 0 3] 

^r-Y y T£^2 X 1 OVcm s (Dni0V!J 3 0 111, *\ V T&B. 

3X1 0 'V c m 3 <DP~ 

WELLfi|3 0 2MtS o ^-v^A- K— 7°<ir LT^o W ^"^Sr 

2 0 nmW^ hift!3 0 3 ^MSia "PMtSc &f-4 
0 0 nm©I K— y^tlfc/tf i> is}) ny^CVD (Chemical Vapor 
Deposition) fete «t <9 JtSf-f So Jfcfcl, iiS^;*- h U V ^7 ^ftMt K9>f 
^•y^^nm^^ 9 V~ hm^3 0 4 Sr^fifc-fSo- &t-* N c h WcttflM 
tyaAlSSrm\ S BS^WIC L D DM 3 0 5 ^Mt 5 (013 (a 

) ) o 

[00 0 4] 

£i±-C, K[)t- /«3 0 6^Mt5 3 (b) ) o 

[0 0 0 5] 

ttt, SCi^ K-X15 X l 0 El 5i/cm 2 ggfft)^ y— K 
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So 

[0 0 0 6] 

ff^MOS h7V^^«^5 (Ull 3 (c) ) o 
[0 0 0 7] 

Wlit^tyil:fx.5ri:t* ; ?:(Dt*Pft^MOS h7^^ 
[0 0 0 8] 

k w-t ^^iss:-js g es^wic^ y t-f bit-r^v KCsaiic 

ide: Self-aligned 

Silicide)S^— ^ir^otV^. ^(Dftf^It?,^, #M^ffitf s 
^^^v^y i^-r K (T i S i 2) ^z./^hv'Ut^ K (C o S i 2) 3S<7>{g;J& 

vim wz.&frtixi'— bmtfi&m&ztiZo 

[0 0 0 9] 

Kite, c o^s i JcfeifcU Cos i'fc^Ml:^W s M$ii5o 

fcLtt>C|Sfe*BT?Co2S i^ S i2£iSi£<*^S#fiWH-5£V^ 

2)o IMSLfcC o2S i ^^x/^ffili^P/N^y^Va ^ififil 

[0010] 

d0>Rajg£#&i-<5fc#fc: % ^fM&JU fci&^Tte, y— kw^^ 
ffi.^n%&&& 2mz&tfxn o^fe&mm^x\,^ 0 ip*>, w^tn^c^ 
rte, iiug(7)^#j4Tt,jx^-c% y-^, kl— r vm$££#^< s msti>m 

U C o2S i (D^SfiJcft^»JbT, r ©SMf^igH Lfc 
[001 1 ] 
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tez-<<m^^Th&^&ft?o ip*>s cos i2ii(DT{c N m^xm^^<^ 

co2s i <D^nj&M&Mmmm t P<D±mzm'ox-m^m±£ 
■&xmT£-£z^tx\ -a5oco2s i &m±^xm< j&s-r 5 - 1 

[0012] 

f-fi, 2(H]g(7)i*?S^jl^(Dfc:*(D'i'^-^^r^iA^fi, SiS-Ct 1X10E 

[0 0 13] 

[#fF3c£U ] 
S^itlfWO 99/16116 

[0014] 
[^PJ^^-u i 5 £-r5a£JH] 

tfo(Dfe>fe.ik(Dtzm^ s 1 0 2 0°C<DRTA (7t°y v/l'7=-/V' 

i i i >^fto-r, ^/h^P(l^a®i-6 0 

[0015] 

o . 

[0016] 
[0017] 

5 ^VN^P^Sjfe^fcofeo 
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[0018] 
[0 0 19] 

j#£*L5i£»£Ji£ , M1E¥##««l*3fcflrflBf6 i <r> K— X*E*± 1 x i o E 

1 5 fg/ c m 2 gf©l 2 (D K*-X*-Cflfa^i»«S!©SB 2 <7)^M^^fi"*?^*n 
[0 0 2 0] 

l <D*mta&*m&1&&totettib&&. ^MfrhW, 1 ©iS**t?©fiB« 
^/&£*l5 0 — *\ ilifliil 1 co K-XiJ^± l x l 0 E 1 5 i/ c m 2 

mmifi 1 x 1 0 e 1 ^m/ cm 2 uT(DW,2<Dv—^mx^ ^r^&A^nx^^ 
ztfrb. mkm(D^mt(otz.^(Dr^-jv^m^^^xmmx^^^>^ 

o 

[0 0 2 1] 

^KD^^mmih^thx. Mm*m&mm<n±ffifabm 1 (vmtsitxvm 
mmtfLztiz&mmmt. mm^m^mm^m2(D^~xmxm^mmm 
(D^2<D^mmm^^tix, mm(ov—*fam&m$s.%zi<om££'o o. 
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[0 0 2 2] 

T&$L£ftZ> 0 i^MS^2(D K-X*-eM^«Mom2cD^|ifi^^ 

[0 0 2 3] 

«i, fltnE^#fa«±i^rfc*tu5y- h*festm^ atrial- h^m±{- 
*j6t^fifc$tt5<g;jii*« £ , mm^mfommft^mzm 1 © K-xaa-L 1 x 

1 0 E 1 5 m/ c m 2 OT<75fg 2 <75 K— Xft"Cfife^^«S}0^ 2 ©^*B4fcj6 s fT*>' 

<75^£<75teB<bft3 ^n, atrls^*#:1!H«<o^ffi*»e>t9l$*|6it;:^$*L5 

[0 0 2 4] 

1 WffcW^iA^tL-C, 1 (D^^^-^CD^ 

JBKUgfifcStbSo — JSfllSStts IlWK-Xi^llXlOEl 5i/ 
c m 2 £XT <DM 2 (75 X*T*ftfe^3|«M<?5^ 2 O^F^^tT^iA^ixT, M 
(75 t°— * {iff 7^f5l (75?^ £ <fc «9 0. 1 5 u mSk±.&\t^%&2<Dm£<DtiLW.tt£Z> 

. 1 5 /imJ£*_h V\, t£oT, P/N^t V^^a 

(BgP/w— X(75^^^«]^J$tL % *?-y^# v-a > y — *<753&£$£^£{&M£-fr<5 

[0 0 2 5] 

So 

[0 0 2 6] 
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[0 0 2 7] 
[0 0 2 8] 

[0 0 2 9] 

o 

[0 0 3 0] 
[0 0 3 1] 

sigh flwa^*frffl*± k y — h mmm^wm-r z> x 
m^mum i (d K-xta± i x i o e i 5 m/ c m 2 ^rco^ 2 <d k— x* 

[0 0 3 2] 

e 1 5 my c m 2 sir<om 2 <o F—xm-vrnxmnMons 2 

mz.?[lb\kte C <t T% £®#>ibiiuf2S& 1 <£>a§£ <fc 2 £T*cDgIi& 

fw^^HSo. *»ftJl^l X 1 0 E 1 5 i/ c m 2 WTWf 2 O K-Xft^ 
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[0 0 3 3] 
[0 0 3 4] 

Mot o -^^g/5^i (Dmz x v o. 1 5 »m&>±m^2<D& 

•So 

[0 0 3 5] 

air, ffiflEy- HfelWBI-bfc^— h«i^Mt5Xgt, mrlE¥**fl^W£l*J 
1 <£> K— X*-eflfc^*Sl(OlB 1 (D^*fi*&«rfl"*>i&^ lufB^^Jgc(D 
Xffid^^l w^^^-CcD^tcM^ji^ffMi-SXat, S&fB^fMWK 
rt^BUlE^ 1 (D K-Xi£Jl± 1 X 1 0 E 1 5{@/ c m 2 »T©i 2 O K-Xlf 

[0 0 3 6] 

5 *>„ 5fei"te»ftJi*s^fiJc$ixSo H l <o K-Xia± ixio 

E 1 5 {B/ c m 2 KT»i 2 <D K-Xit'Mitf©^ 2 <D^$6^£¥^#1iH 

«K:4r*>3&tpi bxtej&£tiz> 0 zcDWi&ia^ Mmmmi*. ^t 1 -^ 



-9- 



F009879 



[0 0 3 7] 

Mi&ztizv— hmmt, ttim*tm{*ffi&foiz ixioei 5i/cmTO 

[0 0 3 8] 

£ jfcS***Jifi* 1 X 1 0 E 1 5 fl/ c m ? ^Tco^ 2©-K--Xifi*i|t 

*L&o *i*af*d s 1 X 1 0 E 1 5 ffl/ c ra 2 WT©I 2 CO K-Xf^ tVftA 
j&S£C3££«:B&Jti-5 5, rttKicfc <9 , P/N^-r ^ v-a 

[0 0 3 9] 

illiNft^/HMOS h7>^^. (NMOS F7>^^) ICiltfHCfc 
[0 0 4 0] 

El l (D^mi£MWtt7-£ y Mi^ttSNMO Sl^7 is ^10 0 Sr-g" 
A^V^o NMOS h7^^ 1001th U^^-l 0 2 J: oTf^^gf £ 
*irC^5 0 nI'>U a^iflcSSl 0 l ±(Ilip 9i/«l 0 3^/&£ 

*l-cv*5„ p t^si^ki&i o 3±tcfiy— hi^bKi o 5%ft\^xy— vmm 

1 0 6^^$tbTV>S 0 y— MSl 0 6 Office fiiM K**— 

0 8^^$tbT*5«9, 1M K**— /MSSfcl 0 8(7)T^^p ^/l^ffigl 0 

3*®iS{g{£te, N" 

KP*— \ 0 8 ^^<^igcoT^co P !7*a^*£i o 3(U2, p + y — 
Fwyi^i o 9^fiJc^nri/\s„ y— M^i o eJn&^y— 
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*^yiNf KIl 1 l&tfiM K**— /i^tfl 0 8 Jhfc: fifing 1 12^ 
[0 0 4 1 ] 

^HJfew^^joV^Tfi, p + y-*/ KW>-^i o 9 ft, 

9ai, «$^<^^a|^Sjeiv^»SSl 0 9 b t^x^xmf&ztix 

X 1 0 E 1 5M/ c m^T^^^^tl-TV^o 3^*3. £gV ^^>iA^iai-:fett 

s K-xiii, 109a %fcj&ir%tzfr<D^mmtt-tb&&j:n (ur 

[0 0 4 2] 

10 9a ©^^(^j;otif$il5P/Ni/t^^ v'a 
AlAftJl 10 9 bfcl:i8ttS^«4fe*£a> P/Nv>ty^v^a 
[0 0 4 3] 

N^iy^Vay©!^^^^ SiSI 1 0 9 b GDit^lCioT, 

«6tM* s ^$tLSo isMJi 109a te-t-ft\zm^m<%}%kmzmj£ 

ZtlXteV, S i (DT^^^r^-fbS. WitaA<7)fcft COT— — /M&Sid^o 
[0 0 4 4] 

-Xi^ 1 X 1 0 E 1 Si/cm^TCi^^tlt^^ S i ©7^7 7^ 
LT h U 1 0 2 <a&tejfc£#K£it£;h/fc*§^T-^ Aftg/i 109bl:H 
[0 0 4 5] 

si o 9 b^a^fcite;a 5 #?£L-cv>-c^ roai^bP/N^t^^^ 

3 yif©ft$mtfti'^f 1 p/N^>^ > >3>»5Eic» 
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o 

[0 0 4 6] 

Sot, &MM<D&fflii£&tfZ>1>lMO S b"7>i?^? 10 0 £Jll^T I C&M 
[0 0 4 7] 

fc*3, _blBHlt0^flRlJ:*3V^-r»i, NMOS h^:^;*^£W£t£9!Lfcj6^ 
PMO S h7 iCol/>Tt l*l«K:fllfi£i- 3 6^ £fi9ie>J&»T* 

<fe><5 0 

[0 0 4 8] 

^{d, HI 1 ©fi^iitDNMO S h^v*** 1 0 0 <DU^<DM^m^ 
[0 0 4 9] 

tbffi^ 1 0 Q • c mCQ n ^ V y = Z/^mfc&WL 10 1 (D*® £ 9 5 % 
7KHM#ISM c t 3 "C 9 0 0°C. 3 O^m^m^Mi^X <9mm5 0 nm©@^U 

&*ffilCfc«?flII* (B) £i£A-T6o (B) gf«x«-|j:7 0 

k e V, 4 ■•^-Vtr*>J&^*r4>r t^tt 1X10E1 3f@/c m 2 -?fc& 0 
[0 0 5 0] 

&*#H«*t?!»ifctfcSrfT5o 4fctti&£tt l l 0 0°C. i£ifc0#Pflte7B# 

[0 0 5 1 ] 

B£*U ??&f&®Kb&3fcJ;9®Mfclltl Sr^i"5 0 
[0 0 5 2] 

MOS^M^^R|ffi«J!£^PSi-5fci?)(D?ii^ (B) ^*^(Dft1b& 
2j-*?T0 o mm (B) If©JlOlx^Hj:7 0keV x ^-^fT^iA^-* 
t yit Lt 3 X 1 0 E 1 2 i/ c m 2 T*fc 5 C 
[0 0 5 3] 
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y^^7l&3z\^tL'&, 9 5%7k*gM#IS^C4 I -?8 2 0°C, 1 5^1W^K- 

£<ommi 5nm<D^f- hmitmm i o 5 a £?M-t-<5 0 m2&z.(Dttn&^ 

[0 0 5 4] 

&td, CVDffilCj:!), ! (P) K-^^>y=J^4 0 0nml|itt^ 
- hll^S 1 0 a ?rMt5 (S13) 0 ii^c7)^^- h ]) yV=77 • 

^^X^i-i 9 , 0. 7 //million— 1 0 6 £7M-r5 (E14) 0 

[0 0 5 5] 

m^, i4l:^tJ: (p) -r^->fi-^iA^xm^J;«9, LDDiii 

0 7^^-T6o ft*3, jDix^;^-|13 0 k e V, ^-^rr^^^-*fi-r 
jrl/m^lsX 1 X 1 0 E 1 3i/cm 2 t'$)5 0 
[0 0 5 6] 

7 > t ^JSfl-*^ ^IfcCVDfeHiot, mit^V^^ (Si 

02) ^^®(c±i^^-y:5o ik\^x\ ^o^b^y =>^t>^- h^ms i 

0 5a <£>— K7-fx 7 fy^J;otx 7 fy^iiL, El 5 (c 
^-r=t9^, *S0. 3 m mOt^ K^t-^Iill 0 8 
[0 0 5 7] 

5o sp*>. o 9 a *T&^%t^<D7^wfoft^h~TM. m 

v^-^iA^xa) znM-tz> 0 ^(DTMxte, mz-i-f, m (p) ^ty^6 5 

k e v ^qjgm^yv^— T\ K^XM3. 5X 1 0E 1 3i/cm 2 i:^L 

1109a tm&tStlZo 
[0 0 5 8] 

Ifg-m, 0>J;ifi£, (As) -f^^SM 0 k e v <7^P3g^/i^— T\ K 

-Xf^ 1 X 1 0 E 1 5{0/c mHz.WLfe^XJ Jrl/ft^^ft 0 o ZtliZ& 

<o, m7^-rx die mztm^mmmm 1 o 9 b«^ti6„ 

[0 0 5 9] 

^^fi|^5fe$H§ (®8) 0 
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[0 0 6 0] 

T^—A'*Q.Jl£ffV\ ?F*£$J&*gt£{fc£ii\ NMOS h^v^^l 0 

o^^^tbSo temmxnmmmmmkvx, mt^v^^ (si3 

N4) cDflf 1 1 2^ffiiIIot±tl$-f§ (IH9) o ft*3 % I112itt 
fct. NMOS h7V^^10 0Oi|I, ^"f^bv-y^^ (Si0 2) Wf^ 

«fcv\, 

[0 0 6 1] 

El i o«y— 7/ k w r ^fg^i o 9ifi^^fe^:LT^-ri^pj[ii-efc«9 . 0 1 

1 0»M#iM^i:ot, V—7/ KW^IS^l 0 

[0 0 6 2] 

IDl lOftiCl (dT^-To MTH 

t-pjjg ufdiS^ £ x 1 

^vp/N^-^^^^a V(D^$^t@^i"So EI 1 0 {C^dV^T, i^xl 

ft, ^V^T^iA^Xm^fcV^-C^^tL^jg;^t 1 gji 109aip <7 ^ /Mg 1 

[0 0 6 3] 

— ?^V^T^iA^xa^J:S^»(D^^^, IE11 l<7>ttHC2 
11 1 «^^x2 

«U 0 9 b(^lt5M©t°-^&i^Lt^5 0 ^V^T^iA^ 

tt, K^Xf^ l x 1 0 E 1 5 i/ c ra 2 C^^^ixt^ D , W&M(Dfemk<D 

[0 0 6 4] 

i^xl £}^£x2 i©i (xl -x2 ) =R2 
tt, >^^}t,SJI 10 9 b (Cl:ktf-£^»3it^<Dfc 0 ~ ? 

^M^^(D^(D*$T-fc0sX^L^^V^T^iA^XaST^j^VN4T^iA^-Xa 
{C^tS^^D^^/^— K— X*(7)^^{Cj;oT, 0. 15/iraW 
±©I$»$tltt^o HI 1 OteP/N^-Y^i/3 >7^<biii*t^jf 1 0 

10 9 bl:4C5i^Pfelt HIl 0<DW&& <9 t^i»ft:S^X®{RiJ^^C^) 
[0 0 6 5] 
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IS© K— X*Sr 1 X 1 0 E 1 5fi/cmW(«t^i*t^ m^nhte 

[0 0 6 6] 
[0 0 6 7] 

Hf^ K— X*flS l x 1 0 E 1 5 <@X c m 2 aTcO 1 0<ZM ^-^4T^5A^Xat- 
[0 0 6 8] 

[0 0 6 9] 

MS^fiV^*)^^lST1i, mm (B) ^ty^8ke vWjJDiii^^ 
— T\ K— Xfi^rl. 5 X 1 0 E 1 5f@/c m^fig^LT-f^fr^iZ^^T 

$3iSf (B F2) 2j-^£r 2 5 k e v «D*Pig^^/U=¥— "C, K— Xft£ 5X10 

[0 0 7 0] 

#3693tt» ^<»V^iT*,^Xg^*3V^T, K— Xfi& lXlOEl 5{@Xc 

4MS<ot°-^fcgifc-etf>ft££o. lSjumaitlPtSMidil 3Ss 

w.fjmx&z> 0 

[0 0 7 1 ] 

mmm) 
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[0 0 7 2] 

(As) ©aAi^fl^t, #aA*S(-, $^fT^^X|I<7>$t (P) <D 

jnii^^i^— ^tm^rr^^xm^t* (as) (Dfim^-^^^—zmt 
m.(D * *st t (D mm & * fco 

[0 0 7 3] 

[U 1 2fi^(D||^;fgmt-S^V^Tt^ (As) ©F-XiHC©«H!J- 
^«»ft<7)^ ^T^t<^B9^S:^-f El 1 2 fc HA s 

cnmZ (aA^^^^r-) i^V^^iA^iLToyy (P) <D£Af^#<t<7) 
m^t^^J^LTl/^o 13 R2 

ttp/N^v^-> 3 yHi (as) cDfr^iA^-xa^^^tL^i^jt^s 

[0 0 7 4] 

in i 2frhwbfatex o y — fmmtm^fj-h&^Jimzxz (as 

) (DaA#(-^#b-Cjoi9 N K-XM 1 x l o E 1 5j@/ c m 2 «Tl:*5 i 
^^y-^S^HSTLTi^ C bfrftfrZ> 0 ^v^T^^X^t, 
$t (P) ^fflv^^^v^fl■^iA^X^<^^,m^^-fr/c^^c{i, 

^Ud^i-J: y-^m^£3fc#i--5r <t^-e#3 0 (p) ^fflv^c 

^V^^&^xm^Pjg^/i^— SrtiAP P/N-^^v'a 

[0 0 7 5] 
[0 0 7 6] 
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[0 0 7 7] 

im2] mrnxfezmmnm^x^xjimim^irjinmo 

[14] Mi£^fe*»fB»^{!: «fc oTXmWS^^-rxSElo 

[El 5] «5S*JsfeS:»fffi*3ftj!:«J:oTXSI(H^i-xe0 o 

[@6] »3S^«feSr»fffi«afitw«toTXjeiHm^i-xeigo 

[17] »3fi^feS:»fffi«aS»c ioTXSMH^^i-XSBIo 

[El 8] »3t^r&S:»rffi«3tii:«to-CXSIH^-rxSBI 0 

[09] »5t^«fe*Wrffi«5tH:J:oTXSI|g-^-rxSig 0 

[Eli 0] y— ;*/ v-gg^i o 9i£#&tfcfcLT*-*-&5l3Bo 

[mil] y— vK^yf^i o 9izistfz>i&mftiti : &m?ry77o 

[Ell 2] •$kW&$k*7*r$r ? y ~7 

ieii 3] wi^^tiia 

10 0-NMOSF7^^, lOl-nlVU^y^lfc 103- 
/KK^m 109a-tMi> 1 09 b-iS5»M 0 
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mm] 

±i*$Hsy- m&mii 05^ mt^~ vm.mmi o 5±ic^$n 

06^ S6IE^i»fr««i 0 3rti:«i(DK-Xi-ei*»t 

fEffi 1 <Z> K-Xi£Jl± 1 X 1 0 E 1 5 i@/ c m 2 ^T<7)^ 2 CD K— X*T'fti2J^ 
tS^2©M^jT*>iitnt v S9IB^3fft:fH« 1 0 3 ©^ffi^bflME* 



